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A cathode ray tube includes a deflection unit. A coil system of the deflection unit is provided with a conductive layer, the value for 
_ t /Af ranging between 0.5 and 10, Af being the half-value width of the impedance curve around a peak frequency f m a*. and f ma * being 
greater than 1 MHz. This results in a reduction of ringing phenomena 
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WO 99/66526 PCT/IB99/01014 

Cathode ray tube comprising a deflection unit. 



The invention relates to a cathode ray tube comprising an electron gun, a 
display screen and a deflection unit for deflecting the electron beam, which deflection unit 
includes a line deflection coil system and a frame deflection coil system. 

The invention also relates to a deflection unit for use in a cathode ray tube. 
5 Cathode ray tubes are employed, inter alia, in display devices such as television 

receivers, computer monitors and oscilloscopes. 

In operation, the means for generating an electron beam generates one or more 
electron beams. The deflection unit generates electromagnetic fields for deflecting the electron 
beam (or electron beams) across a display screen in two mutually perpendicular directions. 

10 These directions are commonly referred to as the line direction (generally the horizontal 

direction) in which direction the display screen is scanned at a relatively high frequency, and 
the frame direction (generally the vertical direction) in which direction the display screen is 
scanned at a relatively low velocity. During deflection of the electron beam(s), a phenomenon 
occurs which will hereinafter be referred to as "ringing". A sudden change of the magnetic 

15 deflection field generated by the line deflection coil system causes an excitation of the line 
deflection coil system and/or the frame deflection coil system. This phenomenon occurs, in 
particular, during flyback of the line deflection and causes a deviation in the frame deflection 
direction on a line written in the line deflection direction and/or in the velocity at which a line 
is written in the line deflection direction. This deviation is visible, in particular, in an area at 

20 the edge of the display screen, that is the location where line scanning of the display screen 
starts. 

A known measure for reducing this problem is a so-called overscan of the 
display screen. An overscan of the display screen means that line scanning starts some 
distance beyond the display screen. As a result thereof, ringing is not reduced but the 
25 consequences of this phenomenon are less visible or invisible on the display screen. This 

measure has the drawback that the velocity at which information is displayed on the display 
screen is increased and that the electron beam(s) must be deflected through a larger angle, so 
that more energy has to be supplied to the deflection system. 
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It is an object of the invention to reduce "ringing" without the above-mentioned 

drawbacks. 

To achieve this, a cathode ray tube in accordance with the invention is 
characterized in that the line deflection coils are at least partly provided with a conductive 
layer, and the impedance of the line deflection coil system exhibits a maximum at a frequency 
fnax of more than 1 MHz, and in that W/Af ranges between 0.5 and 10, Af being the width of 
the impedance curve around fmax at a value equal to lN2 of the peak value and/or in that the 
frame deflection coils are at least partly provided with a conductive layer, and the impedance 
of the frame deflection coil system exhibits a maximum at a frequency fmax of more than 0.3 
MHz, and in that fmax/Af ranges between 0,5 and 10. 

The invention is based on the fact that the application of a conductive layer to (a 
part of) the line deflection coil system and/or the frame deflection coil system may have a 
positive effect on the "ringing" phenomenon. The line deflection coil system as well as the 
frame deflection coil system can be regarded as a resonance circuit with a natural frequency. 
The impedance is frequency-dependent and exhibits a maximum at or around the natural 
frequency of the resonance circuit. The steeper the slope of the resonance characteristic, the 
more "ringing" occurs. A measure of the slope of the resonance characteristic is the width of 
the resonance peak, that is fmax/Af, where fmax is the frequency at which the impedance exhibits 
a maximum and Af is the width of the impedance curve around the maximum. These quantities 
result from a measurement of the impedance of the line deflection coil system as a function of 
the frequency. fmax/Af is large for (almost) undamped resonance circuits and low for heavily 
damped resonance circuits. For customary line deflection coil systems, fmax/Af is greater than 
10, typically approximately 20, at a natural frequency in the range between 1.5 and 6 MHz. 
The values for an fmax/Af frame deflection coil system are comparable; the value of the natural 
frequency ranges between 0.4 and 1 MHz. The application of a conductive layer reduces the 
value of fmax/Af, so that resonances in the line deflection coil system are damped more rapidly, 
which reduces ringing. However, the application of a conductive layer also has a further effect, 
namely that the natural frequency of the resonance circuit formed by the line deflection coil 
system and/or frame deflection coil system is reduced. The invention is also based on the 
realization that this second effect may have an opposite result, namely an increase of "ringing" 
phenomena. As the natural frequency of the line deflection coil system and/or frame deflection 
coil system is reduced, the time necessary to damp vibrations in this system is increased. In 
addition, the distance (in frequency) between the natural frequency of the line deflection coil 
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system and frequencies of other resonance circuits (such as the frame deflection coil system) 
and of stresses generated during operation in the cathode ray tube (such as the line frequency 
and harmonics thereof) are reduced, which generally increases the risk of crosstalk between 
resonances (and hence of ringing). By ensuring that the natural frequency of the line deflection 
5 coil system is above 1 MHz and/or the natural frequency of the frame deflection coil system is 
more than 0.3 MHz, the above-mentioned negative effects caused by the application of a 
conductive layer remain much smaller than the positive effects. If the natural frequency is 
smaller than 1 MHz, ringing generally increases. Hereinabove, the invention has been 
explained by means of the effects on a line deflection coil system. The same applies for a 

10 frame deflection coil system. 

Preferably, f^/Af ranges between 1 and 5. In this case, damping is very 
effective without the natural frequency being influenced to a substantial degree. A reduction of 
the value of fmax/Af also has the effect that the dissipation in the coil is increased, which 
increase in dissipation is acceptable for values ranging between 1 and 5. 

15 These and other aspects of the invention will be apparent from and elucidated 

with reference to the embodiments described hereinafter. 



In the drawings: 

20 Fig. 1 is a perspective, partly cut-away view of a cathode ray tube; 

Fig. 2A is a sectional view of a deflection unit for a cathode ray tube; 
Fig. 2B is a front view of a deflection unit for a cathode ray tube; 
Fig. 3 is a front view of a display screen; 

Fig. 4A graphically shows the voltage across the frame deflection coil system 
25 immediately after line flyback; 

Fig. 4B is a front view of a display screen; 

Fig. 4C graphically shows the voltage across the line deflection coil 
immediately after line flyback; 

Fig. 4D is a front view of a display screen. 
30 Fi g- 5 graphically shows the impedance of a line deflection coil system as a 

function of the frequency; 

Fig. 6 shows an equivalent-circuit diagram for a line deflection coil system; 
Fig. 7 shows the impedance of a line deflection coil system as a function of the 
frequency for application of different conductive layers. 
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The Figures are diagrammatic and not drawn to scale, and in the different 
embodiments like reference numerals generally refer to like parts. 

Fig. 1 is a partly cut-away perspective view of a cathode ray tube, for example a 
1 10° monochrome monitor. The invention can also be used in color monitors and (color) 
television receivers. The cathode ray tube comprises a glass envelope 1 which includes a 
display window 2, a cone 3 and a neck 4. Said neck accommodates an electron gun 5. The 
term "electron gun" is to be taken to mean within the scope of the invention a means for 
generating one or more electron beams. The electron beam 6 is focused to a spot 8 on a display 
screen 7. The electron beam 6 is deflected across the display screen 7 in two mutually 
perpendicular directions x, y by means of deflection unit 9. The tube is provided with a base 
10 having connections 1 1. In the Figure, the x and y-directions are indicated, as well as the z- 
direction which extends at right angles to the x and the y-direction. 

A sectional view along the y-direction of an example of a deflection unit 9 is 
15 shown in Fig. 2A. The deflection unit comprises a line deflection coil system 12 for deflecting 
the electron beam in the line deflection direction (the x-direction) and a frame deflection coil 
system for deflecting the electron beam in the frame deflection direction (the y-direction). In 
this example, the line deflection coil system 12 includes two saddle-shaped coils and the frame 
deflection coil system 13 includes a toroidal coil. A support 14 is situated between the systems 
20 12 and 13. Said toroidal coil is wound on a core 15. This example is not to be construed as 
limiting the scope of the invention. The deflection coil systems may be of the saddle-shaped 
type, the toroidal type or of any other type. Fig. 2B shows a front view of the deflection unit. 
The line deflection coil system includes two line deflection coils 12. These coils have flange 
portions extending more or less transversely to the electron beams. Said flange portions 
25 comprise, inter alia, a central portion 21 and outermost portions 22. The line deflection coils 
further include portions 23 which extend approximately parallel to the cone. 

The screen is scanned in a large number of lines. The line deflection coil system 
12 deflects the electron beam in the x-direction. Each time, one line, for example line 31 
shown in Fig. 3, is scanned. After line 31 has been scanned, the electron beam is rapidly 
brought to the start of the next line. This return of the electron beam is referred to as line 
flyback. The frame deflection coil system 13 deflects the electron beam in the y-direction. The 
line flyback causes an excitation in the frame deflection coil system 13 and/or in the line 
deflection coil system 12. 



30 
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Figs. 4A and 4B schematically show the effect of an excitation of the frame 
deflection coil system. During line flyback, the electromagnetic field generated by the line 
deflection coil system 12 changes in a very short period of time. As a result, a voltage is 
induced in the frame deflection coil system causing a current to flow through the frame 
5 deflection coil system, so that an electromagnetic interference field is generated which deflects 
the electron beam in the y-direction. Line 41 in Fig. 4 A represents the voltage across the frame 
deflection coil immediately after line flyback. In Fig. 4A, the voltage V is plotted on the 
vertical axis and the time t in p,sec is plotted on the horizontal axis, where t = 0 represents the 
line flyback. Line 41 exhibits an approximately sinusoidal deviation at the start of the flyback, 

10 that is immediately after the line flyback; the amplitude of the deviation decreases with time. 
Fig. 4B shows the effects of the induced voltage V in the frame deflection coil system on a 
line in the image represented. A deviation occurs at the beginning of a line 42 written in the 
line direction. Said line 42 is not straight but undulated. The disturbance is invisible to an 
observer if the deflection of the electron beam immediately after line flyback is such that the 

15 electron beam falls beside the visible part of the display screen. In this case, for example, the 
visible part of the display screen starts at line 43. Although this solves the problem, the 
solution is far from ideal. The speed at which information can be represented on the display 
screen is reduced because, during a part of the time, the electron beam does not scan the 
visible part of the display screen. The electron beam must be deflected further, which requires 

20 additional energy. The higher the line frequency the longer, in general, the part of the line 42 
is for which the deviation is visible. For HDTV (High Definition television) and for monitors 
having a high resolution, the aim is to increase the line frequency. It is an object of the 
invention to provide a cathode ray tube in which ringing of the frame deflection coil system is 
reduced. Fig. 4C schematically shows the disturbing ringing effect on the voltage across the 

25 line deflection coil system. Immediately after the line flyback 44, the voltage across the line 
deflection coil system exhibits deviations 45. As a result of these deviations, the speed at 
which the lines are written on the screen varies, which becomes visible as a pattern of stripes 
46, as schematically shown in Fig. 4D. 

In a combination of a line and a frame deflection coil system, "ringing" may 

30 develop in various ways. If oscillating currents develop in the line deflection coils after the 
line flyback, this is referred to as line coil ringing, if the oscillating currents develop in the 
frame deflection coils, this is referred to as frame coil ringing. Also combinations thereof may 
occur. The invention is based on the realization that these oscillations are largely determined 
by the resonance behavior of the line and the frame deflection coil system. This resonance 
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behavior can be measured by measuring the impedance of the relevant coil systems as a 
function of the frequency. These curves exhibit a peak value at a number of natural 
frequencies, the lowest natural frequency being the most important. The ratio fmax/Af is a 
measure of the amplitude and the damping time of the oscillations. The higher this ratio, the 
5 more disturbing the ringing phenomena are. This ratio can be reduced by applying a 

conductive layer, however, in accordance with a further realization, the natural frequency 
should not be reduced to a value below 1 MHz because the ringing phenomena increase again 
below said value. 

Fig. 5 shows the impedance of a known line deflection coil system as a function 
10 of the frequency. The impedance Z (in Ohm) is plotted on the vertical axis, the frequency f (in 
MHz) is plotted on the horizontal axis. The impedance curve exhibits a sharp peak at 
approximately 2 MHz. The squares indicate measured values, the curve indicates a calculated 
value for an equivalent circuit diagram as shown in Fig. 6. In said Figure, the reference 
numerals 41 and 42 represent connection terminals of the line deflection coil system. The 
15 drawn line shown in Fig. 5 indicates the impedance, as a function of the frequency, for a 
diagram as shown in Fig. 6, where R = 34.6 kOhm, L = 170 |iH and C = 48 pF. 

Fig. 7 illustrates the effect of the application of a conductive layer on the line 
deflection coil system, in this example a line deflection coil system in which C = 26 pF and L 
= 200 |iH. In all cases, the central part 21 (see Fig. 2B) of both line deflection coils is covered 
20 with a conductive layer. Of these conductive layers, the surface resistance is measured when 
they are provided on a glass plate. Curve 71 shows the impedance in the absence of a 
conductive layer. For curves 72, 73, 74, 75 and 76, the surface resistance of the conductive 
layer on a glass plate is, respectively, 500 MOhm/square, 0.5 MOhm/square, 0.1 
MOhm/square, 0.01 MOhm/square and less than 1 Ohm/square. The values of fmax/Af are 16 
25 (curve 71), 6.5 (curve 72), 3 (curve 73), 1 (curve 74), 1 (curve 75) and 1.5 (curve 76). The 

natural frequencies are 2.2 MHz (curve 71), 2.2 MHz (curve 72), 2.2 MHz (curve 73), 2 MHz 
(curve 74), 0.38 MHz (curve 75) and 0.31 MHz (curve 76). The natural frequencies for curves 
75 and 76 are below 1 MHz, and an increased degree of ringing occurs. Curves 72, 73 and 74 
illustrate embodiments in accordance with the invention, curves 73 and 74 showing preferred 
30 embodiments. Within the scope of the invention, the conductive layer may be applied in 

various ways. In a first way, a conductive material is provided in the adhesive layer of the wire 
used for winding the coils. During the formation of the line deflection coils, the adhesive 
layers melt together and a conductive layer is formed in and on the line deflection coils. For 
the conductive materials use can for example be made of carbon, organic conductive materials 
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such as PEDOT or inorganic conductive materials such as ITO (indium tin oxide) or ATO. An 
alternative method of application consists in impregnating the deflection coils with a solution 
of a conductive material and, subsequently, allowing the solution to dry. The use of PEDOT, 
ITO or ATO solutions is preferred. 

The impedance of the line or frame deflection coil system can be measured, for 
example, by means of a commercially available impedance analyzer such as the HP4192A. 
The measurement is carried out by connecting the connection wires of the relevant deflection 
coil system to the measuring apparatus (care should be taken, however, that apart from the 
deflection coil system no other elements (for example auxiliary coils or resistors are connected 
in series or in parallel) across the connection wires)). By means of such an apparatus, the 
impedance can be determined, for example, by applying a sinusoidal voltage and measuring 
the resultant current. The impedance is equal to the ratio between the voltage amplitude and 
the current amplitude. 

The invention can be briefly summarized as follows: 
1 5 A cathode ray tube includes a deflection unit. A coil system of the deflection unit is provided 
with a conductive layer, the value for WAf ranging between 0.5 and 10, Af being the half- 
value width of the impedance curve around a peak frequency f^, and f^ being greater than 1 
MHz for a line deflection coil system and/or greater than 0.3 MHz for a frame deflection coil 
system. This results in a reduction of ringing phenomena. 
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CLAIMS: 



10 



I A cathode ray tube comprising an electron gun, a display screen and a 

deflection unit for deflecting the electron beam, which deflection unit includes a line 
deflection coil system and a frame deflection coil system, characterized in that the line 
deflection coils are at least partly provided with a conductive layer, and the impedance of the 
line deflection coil system exhibits a maximum at a frequency W of more than 1 MHz, and in 
that WAf ranges between 0.5 and 10, Af being the half-value width of the impedance curve 
around W and/or in that the frame deflection coils are at least partly provided with a 
conductive layer, and the impedance of the frame deflection coil system exhibits a maximum 
at a frequency f,™ of more than 0.3 MHz, and in that WAf ranges between 0.5 and 10. 

2 A cathode ray tube as claimed in claim 1 , characterized in that f mJM ranges 
between 1 and 5. 

3 A cathode ray tube as claimed in claim 1 , characterized in that the conductive 
15 layer includes carbon. 

4 a cathode ray tube as claimed in claim 1, characterized in that the conductive 
layer includes PEDOT. 

20 5. A cathode ray tube as claimed in claim 1, characterized in that the conductive 

layer includes ITO or ATO. 

6 a line deflection coil system, characterized in that the line deflection coils are 

at least partly provided with a conductive layer, and the impedance of the line deflection coil 
25 system exhibits a maximum at a frequency fmax of more than 1 MHz, and in that WAf ranges 
between 0.5 and 10, Af being the half-value width of the impedance curve around W 

7. A frame deflection coil system, characterized in that the frame deflection coils 

are at least partly provided with a conductive layer, and the impedance of the frame deflection 



WO 99/66526 9 PCT/IB99/01014 

coil system exhibits a maximum at a frequency W of more than 0.3 MHz, and in that f^JAf 
ranges between 0.5 and 10, . Af being the half-value width of the impedance curve around f^ 
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FIG. 3 
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FIG. 4D 
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FIG. 6 



WO 99/66526 



5/5 



PCT/IB99/01014 




{(MHz) 



FIG. 7 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 
H01J 29/70 



A3 



(11) International Publication Number: WO 99/66526 

(43) International Publication Date: 23 December 1999 (23.12.99) 



(21) International Application Number: PCT/IB99/01014 

(22) International Filing Date: 3 June 1999 (03.06.99) 



(30) Priority Data: 

98202024.0 



17 June 1998 (17.06.98) 



EP 



(71) Applicant: KONINKLIJKE PHILIPS ELECTRONICS N.V. 
[NL/NL]; Groenewoudseweg 1, NL-5621 BA Eindhoven 
(NL). 

(71) Applicant (for SE only)-. PHILIPS AB [SE/SE]; Kottbygatan 7. 

Kista, S- 164 85 Stockholm (SE). 

(72) Inventors: HARBERTS, Dirk, W.; Prof. Holstlaan 6, NL-5656 

AA Eindhoven (NL). VAN DEN BERG, Hendrik, D.; Prof. 
Holstlaan 6, NL-5656 AA Eindhoven (NL). DOEDEE, 
Robert, T., M.; Prof. Holstlaan 6, NL-5656 AA Eindhoven 
(NL). 

(74) Agent: KOPPEN, Jan; Prof. Holstlaan 6, NL-5656 AA 
Eindhoven (NL). 



(81) Designated States: JP, KR, European patent (AT, BE, CH, CY, 
DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE). 



Published 

With international search report. 
Before the expiration of the time limit for amending the claims 
and to be republished in the event of the receipt of amendments. 

(88) Date of publication of the international search report: 

9 March 2000 (09.03.00) 



(54) Title: CTR COMPRISING DEFLECTION UNIT WITH REDUCED RINGING PHENOMENA 




f(MHz) 



(57) Abstract 



max/Af ] 

greater I 



A cathode ray tube includes a deflection unit. A coil system of the deflection unit is provided with a conductive layer the value for 

t? ngl t n L5 ilW S? °' 5 3 i ld ,0 ' th f haIf - v ahie width of the impedance curve around a peak frequency W and f max being 

r than 1 MHz. This results m a reduction of ringing phenomena. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 

AM 

AT 

AU 

AZ 

BA 

BB 

BE 

BF 

BG 

BJ 

BR 

BY 

CA 

CF 

CG 

CH 

CI 

CM 

CN 

cu 
cz 

DE 
DK 



Albania 

Armenia 

Austria 

Australia 

Azerbaijan 

Bosnia and Herzegovina 
Barbados 



Burkina Faso 

Bulgaria 

Benin 

Brazil 

Belarus 



Central African Republic 

Congo 

Switzerland 

C6te d'lvoire 

Cameroon 

China 

Cuba 

Czech Republic 
Germany 
Denmark 
Estonia 



ES 


Spain 


LS 


FI 


Finland 


LT 


FR 


France 


LU 


GA 


Gabon 


LV 


GB 


United Kingdom 


MC 


GE 


Georgia 


MD 


GH 


Ghana 


MG 


GN 


Guinea 


MK 


GR 


Greece 




HU 


Hungary 


ML 


IE 


Ireland 


MN 


IL 


Israel 


MR 


IS 


Iceland 


MW 


IT 


Italy 


MX 


JP 


Japan 


NE 


KE 


Kenya 


NL 


KG 


Kyrgyzstan 


NO 


KP 


Democratic People's 


NZ 




Republic of Korea 


PL 


KR 


Republic of Korea 


PT 


KZ 


Kazakstan 


RO 


LC 


Saint Lucia 


RU 


U 


Liechtenstein 


SD 


LK 


Sri Lanka 


SE 


LR 


Liberia 


SG 



Lesotho 



Luxembourg 

Latvia 

Monaco 

Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 

Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 
Sudan 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


UZ 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



Singapore 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/IB 99/01014 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC7: H01J 29/70 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC7: HOI J 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Patent Abstracts of Japan , abstract of JP 
58-209040 A (HITACHI SEISAKUSHO K.K.), 
5 December 1983 (05.12.83) 



Patent Abstracts of Japan, abstract of JP 

61-104543 A (DENKI ONKYO CO LTD), 22 May 
(22.05.86) 



1-7 



1-7 



1986 



Patent Abstracts of Japan, abstract of JP 

61-104544 A (SONYO CORP), 22 May 1986 (22.05.86) 



1-7 



| )(| Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A* document defining the general state of the art which is not considered 

to be of particular relevance 
"E" erlier document but published on or after the international filing date 

*L* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
spccial reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

*P* document published prior to the international filing date but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

*X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person .skilled in the art 

*&* document member of the same patent famil y 



Date of the actual completion of the international search 

14 January 2000 


Date of mailing of the international search report 

1 8 'M- 2000 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 


Authorized officer 

Tomas Erlandsson/AE 

Telephone No. + 46 8 782 25 00 



Form PCT/1SA/210 (second sheet) (July 1992) 





INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/IB 99/01014 


1 C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 




Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


Patent Abstracts of Japan, abstract of JP 
61-99252 A (DENKI ONKYO CO LTD), 17 May 
(17.05.86) 


1986 


1-7 



Patent Abstracts of Japan, abstract of JP 

63-266737 A (DENKI ONKYO CO LTD), 2 November 1988 
(02.11.88) 



1-7 



